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M^, ULim oil 01. 

Dlit^^, 14830 ¥r^, , EE>OIM 28 

(74)oaie( 01^. 

B m^E: m^m- eh£! lh^ ^ei ^ sj^ ^s§[ ^ei a^nys ssofe mm^ ai 

g^ElOi ^^4::^ DOP(©^E)B m^9] SE HAISQK 

(HI 5^gAi^ Aii^^e ttfBf ^?^2£ioi ^mmm 2\m m^BO, ^^m 

S£m :)HAIE!D- 



aiHE 

E5 
SAIlAi 



I/I^^O^ 

Bel 3dO[D. 

^-Wy (polarization hole-burning, PHB) ^ ^^-21^ 01^ (plarization -dependent gain, 
PDG)S tfim (Hl^g^^ (erbium-doped fiber-amplifier. EDFA) 51^ Air^ir 

me Jilefof^ ¥ 01^^^ 01^ sBfOID. ^H}^ g^:)|IJiOiIAi ^^Xm, >>:Oj g 

^ EDFA [[H^Oll OlIM QHSI Alir^^iJ (transoceanic system)IU 2J 4=^01IAi ^li^-IlH- 

(signal-to-noise) \i\mm ^^^61 ^^ri^AI^D. 

S^-a tuys (saturating light) 6i^:?l B^m ^^LHOllAi Ol^e B ^^§1 m tls.^^ 

B CH tl^^ BM OH ^OiBD. H ^lUS, S^^ iil^OII ^IQofe l^^^S (Ol^^^oi) 01^, 

^Gm ^mma. ^^-^^Pl Alr^^HOilAi. ¥^^?IS g^E! Xf^^l (amplified 

spontaneous emission, ASE) ^BB Om 5§f C-ilOIQ t}^9} mm ^IHelD. tl^ B^0\\ ^JUm^ 
J\ ASE ^ ^^:i|OIIAi CH Ol^e S^mCH. OII^^SD CH mihs:HI ^iElQ. Alr^^B m^' 

m^m mm:)\ mm m?-i (power)£^ t^jjii oi^ ^^(hiai ^§opi mmow. ki^s^h ^xi^ ase qioieh 
mm, m^-9Ji^ o\^b en mE\ (lightwave) mmm 210H 01^^ oi^oid. ^'d\ m^ii\ m 

mm ^^2] ^^^\ ^5LH£I OII^M Q\BS 0\D\ (excited)E!D. 
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gjMS §y oi^ lhoi m^B phb pdg&^oii ^2&iO( ^j^^ ^ oiq. Af^^i PHB^nf^ 

ilEOll MOl. JilOL D^^^JIB (VJ. Mazurczyk) ^ Ml. M (C. D, Poole)ot The Effect Of 
Birefringence On Polarization Hole Burning In Erbium Dope Fiber Amplifiers. Pore. Optical Amplifier 
Conference, ThB3-l. 77-79, 1994 OlIAi SI2£! B mmm2.\ (birefrlngent) Ol|sgo^ ^^OltAi 

^gasiD. x^xp^ ub^ m9} aoi. £ ig n mmm ^^oiiAi tim. ^A^^l (launch angle) m^m 
mm t\s.m am mm en ^^ei sxix-ii (probe) tim ^mm D^£^ oi^oi x^ole ^sa^D. m^m 
mm:>\ si'oii a:^^l. oi^ oig.^^£i ^a^s ^ tim ly bioi^&^^oii choh ::'id]E!d. h 

&iE^, t}s,:>\ ^mm^m ((9=o*'££fe 90°)e o^us [c^£^ ^^m^ [di, iiisfe ^id^^^^ ^^^j 

fe^EH^ Diem 01^ X[J[ AS'^OIIAi. ^^::i| tl^^ ^^EH^l ilOi ^?IM ^oH SIlHEJffl. 

^si am 01^21 see ax-ii 01^ xm ^'±hmD, ^^m2.\ ¥^?im (1 x\m e 

g (drum)fe.^£l E 121 E i,^0fSil E^m-I E 2011 EAIi^)^ S^HM ¥^?1^AI31I2 

/^Gm ^'±K\2}D. 3m^2i EDFkJ\ x^ mmm Dia2i ^oi)g Dmk\, mmm^ ot^oii am 

mK\ yiM B^ 2|g^S CH &0I ^eCf. ^I-ll^. ni. OIIH. (P.F. WysockD^ 1994t^ Optical 

Amplifier Conference. 80-82, ThB4-10ll ^Rol Polarization hole-burning in erbium-doped fiber 
amplifiers with birefringenceOil Ai o\J\ ^^^^ 1IF ^^01 >^1SE (degree of linearity. DODOll a^£^ El^g 
§^^5fAI^Q. 



^GMB)=DOP''[ ^^^^^^ £\z)0£p^)'c^z) 



Av:)l ^(HIAi. DOPfe ©SEOm. DOLg >d§E01D1. ^^ ^OIOIH. a^ iil^BI E^ SlX^lEl 
¥^011 CHoH 1 201D. >dS^SE ^. DOLE 2JQll ^?y5^al (Poincare) Sjg^ [[H 
2/30^ e^^^ 510ID. OI5ig CH HHf^ E^OI Q S^Sg ttH, ^ :]H2J ©^21 

^^EHM e6^01 ^^e ub^ 51opi taigoiD. oi^i^ ?i±3i ^schiai ^21£! d^2^ ^^oi. g^^sjoi 

a^E ^. DOPfe E^2I ^&^EHM Oiea^Ol §2l£l2iD. OI51g ^ ^^§21 ^I-iP^ £1^ ^4^0iD. ^^i:!! 
^fe^EHfe H^m^ (eigenfunction. ^ (eigenpolarization))e ^oKS. ^^^21 E[il§ ^^011 

xiEi^ ^^2i ^^EHfe ^^s^m =?m :)\^x\mD. mm ms. ^im&i-d^S2I ^^oiiAi 

H^B^B ¥ie&! dlM^ O^UE^ ^ B^2l i^^OID. DOPM i,^±A15|^ mU2i g^^^SB 2 

^pioiiAi s^e ^\^^ 51oid. de-iu. ^^i:)! sEg>^se ^'d\ Bmm ?I5h bieoi a^oi e^ 
mo.^ mo^ E^ss ^^o. 

S ^^S21 ^-^^ lOilAi DOPM 3\±mm9.^m 2|g Ol^^l ^GM Sl^irtfAI^I^ 5iOID. 

DOP^ SH. (N. Gisin)01 1994b^ Symposium on Fiber Optics Measurements'. NIST, p 193- 
196011 The Statistics of Polarization Dependent Losses'Oll 2loH. Oil* MS. DOP= I M I ^ §21 

2 2 2 )J2 - 

EJffl. OlI^lAi I M I ^. Si. S2 ^ Sa^ 21g£i:Q. M=(Si + S2 + S3 ) /SqOIOI SoB 21z^1 Uh?-1 

OID ^^D\ MB dl^#E! #01 ^'12 BW ^^EH2! e^tf Stf^^Ai El^M ^ OHgOil. ¥ ;H2I 
Siin ^^EH2I ^t^gjlf ^S&D. DOP^ E^OIlAi SSotO^ 0^^ n ^ 

9JiB. 



e ^S2I ^^E! # AI±:llOilAi B^ m-^'d ^ 21^ Ol^e ^±h\d\^ 3i0ID. ^^:?l 

mmm 4^21 ^ ;h21 ^mm^ be ^mm m&M^\^ ^^uioii a^2j b^ ee (mode) ¥ 

?1M ^^AI31 ^^:PI DOPM ^4:mAltjo^Ml ^^E!D. ^':)\ ^^LH2I D^2I B^ EE ^#1! ¥?I21 ^ 
^^1 EH£! ^^21 OtEfiS ^Ol #01 51E§ tOI. ^<^21 B^ IQ^^^EHI^f e^ll^i 2IOI0IIAi mm^ 
mO]M 2iD. Ei^ ii»s21 S# EE ^M^g B^ m-m^dm ^^±AI^ 510111. ®H mO\J^ # 

21 g^f^S EE 3HS^S 21^ Ol^e ilrl^Am SiOID. 

s «^soii e^oiAi, E 7 LHXi looiiAi uEfti b^2^ m^m s?ioii ee2i m^m^ E°a 

2) ^E' E^ ^ISD, §J aia ^^1^21 ^aRo\^ B^ EE AlOIOllAi m9.m E^etD. ^^:?l 

B^ S# EE Bim^ 0\UB^, ¥?IM ^EoDI ?loti ^^^E! ^^^^^ ±5!A191 

°»^^ (drawing) SSOIIA-i ^^M ^ 9JtD, ^'^1 mMMB ^^21 mmmOW 2loH §§£113. ^ 
01^21 EE ^MH ^?]2I bH,^^£^ ^011 2I6H ^SEiD. ^^^LH2I ^^^S ^-^Xi9Ji 

X! ^EOI 4= 9JiD\ (Dl^Oil. S^^SD E5ia OlOHef a?!2l dig ^ ^'0i:?f OHf^mD. 

e# EE (dispersion)e ^±K\3\D\ £1^ ^^21 ±BB E ^^9X4 ^ ^^SOIlAi 

:»! ^^21 aiag ^ :»H2I ^^a.^ B^ m.li!^m i^^AI^D. 

Efe AMI ^ ^^At:^l y:M>tES ^^21 ±B Efe ©# EE g^±AI5I^CHI 0|g^ 

2^D^ MMB m W^J^ £IED1, Olie MS. ^£161 (Ulrich) ^ Aie (Simon) (. Applied Optics Vol 18. 
No. 13, July 1. 1979) ^ m21 21 (Payne et al.) (PCT M 83/00232^) ^ o^^ 21 (Hart et al.) (01^ 
mm m 5.298.047S S 5.41 8.881 s)^0l £iP. &^i^E^ ¥IM^ 5ig IZllBOl tim mO\, #01 

OfEH^ ^J\im m ¥ :H2I ^# EE M0I2I AlZi IIS xhOlM ^'±h\210. ^^l^E^ ?IM::'i E^ ± 
mK\d\D\^ E! EE ^M^S AlZl XIS x^M S^^ofeCHI Mgl ^ 2iD. , 0\^S Mdlol ^ AI^ 
21 2250 nilOIXIOIIAI ^gEID. EE H^OI mO\U^ >ia^ OH^ Si^Gil, WIM M^, ^^::'l >l£l 

E^ ^xioi u\Bu £!□. A^^^^ eeioi §j kibb m^oi ^^:?i 2^ ±m (span)2i m 
Zf^goiiAi ^Aioii mmm ^ 9iD^ im^a. ^':f\ J^moi mu\u ^o^uoto^fexl0il :?^2l 
g:HE! b^9^ aixisi. s&^e ?iei ^mm se ^1^21 i^riiApi^ ee 
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m m^K\3\D\ soil ^^:Wioi ^oiuo^ mu, 

IIWI CHoH df giD. 6^M £1 ^ m21 £1011 21oH PMDOll CHe^ PHB SI PDGOll sigH ^ 

giD. ^^^Oil CH6F01. S ^SOilAi li\21^ 5HMSg gJAF&OI ^^21 2X^1 ^01 OfSH 

S £!:)H^ [[H. EDFA^^Uoi gJA^S01 oHJ21 H^^^EHOllAi ^^LHOll ^OlSife 4>^#e ^:?l 
?t6H OieSD. ^^LHOIlAi Sf^ ^Mi! ^^AI^'o^Mi. 4>^:'l ^^#01 mOiUXl 

s^feCfe A^^ol e^isiss mei£J2ia. ^ ^soiiAi, se ^ms ^?ife 1/2 oia oiofoiiAi m^ei 

Q. alSeS glUSjog ge.161 ii AlSOll o|oH ;H^£! :'I^01I 216tt ^SEiCK 

^:?^Sjo^, 2c ^se| E^o|g cc^ {stress)e goH ^Xl&l i>^£l 

S Ef^e ^^ofOI ^Dm ^ SID. BglM g^^Ol ^g^Oll O^g^ll S 

i^e ^feJIOi! [Mel £^::^£fOI (Rashleigh) (Origins and Control of Polarization Effects in Single 
Mode Fibers. Journal of Light Wave Technology, Vol. 1, No. 2. June 1983)011 E16H ^H^ElgiD. 

^ mmm^ ^oiE. ^^fxi Emm j^^u, ^m, ^fss mmm, ^ eehei ^Mii ^ 

mm ^ g^:?iLHoiiAi BBm:Hi ngj^^Mi m^m se ^siioii ^^^6^d. mm, ^e^e 

J-ll^gS e£l ^E£! ^^^M 5iOID. Mmm^i^, ^^J\ S^E! r^^Si^ ^ ^^Olb 

S^o^:>ll ^ 2iCL 

E2£l ZIBsh 

E 1 LHIl 4^ a E^ Dgf£[ ^^gM ^ a^Hg EAIo^fe ^EH^l EDFAM UEfBi ZISH^OID. 
E 5^ ^ H^gg :^^^6ffeC-ll :j|z^ioi :iH^t£01D. 

E 6S ^ ^^SOII oloH JEil^E! &^2I ^AIEOID. 

E 7 LHXi 10B ^ ^^§21 ^^^e i-ii^oPi ^01 tf^^oii [Qh^ Dg^e.^ ±Bmm UB^ neHHOl 

E 11B Sl±^ EHS e^:'llilOIIAi ^ ^^S2J ^^^S Oigohfe m ^AIOIIM :)H^^^^ EAI 

m E^OID. 



mm9\ ^A^ls^ mm 

o\o\ B mmm s^E! E^e ^^^o^o^ m □ ^x-iisio^ ^sofw. e 5^ ^ mmm ^m6\^iM mo[m ^ 
^ 21m ::'i^{io)M :iH^^^o^ sioid. e soil UDy H^£^ ^^oi. oiis(12)b g^^(i4)LHoiiAi a-ii 

^ IIMB ELlElSf ^^±(18)0llAi ^§£101 M^, ^Ol OlIS^^El ^H^^i^^ ^61^ ttH. ^'D\ 

31! S4:{2O)0tlAi MSI^^ # (EAIEJII ^e)^^ 31!E!D. B ^SOllAi. ^^:71 

^'^21 82:1(22, 24 26)S eiUoHl, ^^:?1 SEH § SjOlE mU(22)^ B ^AIlAiOilAi CH ^^61 :'I#E1 
2f ^^01 >d^s|o^ AMI ^ ^km f^^Sjoi ei^OilAi ^^D\ ^^0\\ mm^^ M^a (torque)S m 

^K\B\j\ ?ioH m^BD. mRHzem mii}^ mow, be e^{28) ^?io]i ^^^eid. 

E 501IAH :)H^^£iE^ :^i^E! 21^ &^::ji Motoii e^^oj xt^e I^oll?^l ^^^^a^j :?i^s UEf 

yiD. E SOllAi OilAiE! ggo^^El I-jj^E! ^jll^^i ^ ^§011 2loH Ml^B ^'0121 BBOil 

Dl£^ ^AlE^i E eOllAi ^gE!D. ^^:'l ^^fe, ^^#E! b^£^ ^^01. AMI ^^1^ ^ &^A1?11 E^ H 
^ id^^o^ S^Bg sjgl^o^M-l BI^E! ^ei E^ ^S^'21 ^GIM i:=^feD. ^^D\ ^^21 ^ 

a E^ ¥1M^B ^^^^21 ^OILHOllAi B^mP. ^^01^ L^Ai HA1E1D1. OlEl B?121 ofCH ^.^§21 

±E! Af0121 ^OIOID. E (degree) Efe £fDB (radians) B?I21 (9fe fe^:)l alS td^:>\ dm:»I SOll 

AK3,| ^c.^^ ^ ^m^m ^mTiii Ai^ sfCH ^^i^o^ ±:£!m>iu ¥iedi^ mmm uefui 

D. E 6011 EAIE! ^^011 CHo^OI, AMI ^ ^h\l\\ ^'^9.^ t^^o\^ ^§£[ ±5121 IfDlL ¥IM^/D1&1 

B?I2J ^^J\ ±BmB Bim ^^01 E B?l£fS <9/(360°xL)^, B^ ^^01 dfCIB B?ie>3 6>/(27z:xL)^ ^^1 
S21E1Q. CH ^^^sio^, 3 ^oiOil M%i blB^el ^M^e Pf^ ^ 9JiD. (9 ^ Lg 

^B S2IM ^JiB. ^^:^i ±mmB ^^m^^ §2iaffl. 7^£lLH0llA-^ ^sfAi^' ^ £^d. 

60 LHII alS^ 360°);^Xi mm ^ 2iD. §^011 9JiO\k\, 1 UJl 52! tlSOl MEM 

^ 2iD. ^^3)1 ^¥21B ^^21 ^± ^OlOll alS! in^21 ^Zl ^^21 dlgOil B^EID. DIM 

HAISOilAi, ^^^IB ^-fflgB di9/dLOI goH^ 1/360 E^ 1/piOID. 

01^^61 m 5,298.047^ ^ Xll 5,418,881^^ ^ ^§011Ai A^g^ ^ :?1^ §y D\=?m UBLHIH. 

o<:?iA-i s^B^ :?miE mzm ^ ^^im m^mm {Bm)h\d\^ 7foiE m^iDim 210H 9Ji^m. 

D\ ^gs^o^ 01m d^s^o|| 4=S]0III. M&l slS ^ifOll 4^£10tD. ^^mS mn 

^ ^ SAilAiOll SihElQ. ¥:?^6^01. Optical Fibers And Their Manufacture2I Xii^o^ ^;HS POT ^Si 
HI WO 83/00232^ ^ XIIOI. 21 (M.J. Marrone et al.)(. 1987 Optical Society of America)E E 

m ^^^oiiAi ^fsiziB B^2! ^m^m l^\^o\D\ 9\m tim ^ :'i^s UEfyiD. ^^:'i ^\m^m 

£SBfe mm D\^mk\ :)HA1£! b^2^ ^^01. ED\ OWrnm £lSA191>IU J\0\El S£12J ^^Oll 210H 
^ 9JiO. DR^al Xii 4,509,968^ ^ li\ 4.308.045afe E£^ S ^S2I ^^011 ±m Efe ¥1S^S 

x-iiSof^Qi Mmm ^ 9i9D\, ^ SAiiAioii si^Ei ^^011 biMug ?ie[ 5^x1 ^ ^^ae Xlig 

E 7 mxi log s ^S2i ^^^M x-ii^oteGii oigof:^! ?l£^ ^01 m^^^ki Q^^m ±Bmm SAisf 
D. ^^^m ^o^^ CH¥g2i ::ii^ ±BmB e looii eaieid. oiccis^ ±b e 7 lhxi 90iiAi 

EAI£! U\9\ ^01 ^Sof31 AfB ^id21 i^^21 ^4^^^ HAIH ^ 9JiD. E 601IA-1 0101 :7|^£II1 

EAiE! b^2^ ^01. bh^£j£[ ^^01, LB ^^:)i ee ^?12J bfir2^s[ ^011 2igofffl. ±mmB ^ 

^ ^^^MOli 21^£^D. ^^D\ ^^01^ E 1021 AfB S2IE1CK n^^u ^'D\ tls, m 
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:ii ttHsoii. ±&! Hsm^ (profiie)B ^ :»H2i M£j e^oioiot o^m. ^ :»H2i e 

£ 7 mXI 9^ DM (harmonics)M J\^^21 k\21 ^tflM ^m6\0\ m^B ^E! ^^01 

D. ZIEHEN. ^^^21 ^e§gOIIAiO| ^SoPI ?loH. □gla^ ^HisOl H^M ^ Sio 

ffl. bf£f ^01 Olg^' <^ 2^D. ±E! nflO (amplitude) ^ 5t§4^:^^ ^5PI [QieOlL ^^011 

MS^?iU ££fe >^2I ^g^fe £E ^MHOI UB^ ^ SICK b^£^ ^0\, 

^'OIOII ttfM ^^^gOlt 3711 ElEafD. ^ ^^9] sISW SHE! 2 

E ^^fe ^^21 ^ggSCHI oi^otW MgS ^ 9Ji^ I12\ ±mm9\ 0\bz o\U 

E iig ^ m^m oioH iw^B ^^^m m§o\^ eh^ :)h^*sio^ ^jqi 

D E 11011 9JiO\k\, >^^(32)^ £l¥ SH^(38)^^a ^21 ^i^API^ D 

^M£1(34)M eHlofOl il^ES^a ES^D- H Qs. SJ ^aSB S^^sjo^ 20 LHXI 

300IEi£i OlI^Mo^ EHS ^^(36)21 ^BOll ESISD. §^^^921 S^B ES^ 01 

:?iAi5N noiiLiji 4=gEs □ee oteAi^D. ti^ nmowk] oi:)is ^jfs i^^ai^i 3^21 b!^R^^ 

EHS ^04:?IA13II1. 6iS m^OilAi SOllbiXIS g>^^AI91D1, H De ^^E! ^^(40)^ 

^ ^SB OiSl B^SE 5lM#^ EH£! ^ SIXIB, (Hl^g-^H^ ^ol bH,^^of 

□ . g^^Sjo^ oiM ^^fe 125013^21 21¥^§ ^ 5 liXI 60(3^21 LH¥ ^O^M ^ 

30^ ^ 3EijSS H^E ^El^hS X-II^E! 5101 bf^^ofD. ^HISIE^^ ^^o| otgggon 

£ioH ei^s H^2f ^^01, oiae ^\mms U2u\b oiof2i zi^^^^ ^^g^i >yBH£|oi ^^3^ a^;,| 

&^011 AH^^D- e&^Sjo^^ aiEl& ^ 1 mXI 421 ^IM^OI bhir^ofD. 



(57) S^2! S?] 

AI±:iiOil AfgoDIOll 210^E 6^U2I Sl^oF^ Xil^Qll 2^0^ 

Ai. ^'D\ mmmo\ niOioi. m^m ehe lh^ mo\ ^ mmmo\ ^':^\ nisa 21^ 
3EHse si^mffl. ^^:>i ^^21 Aii^^e zf^E^ g^aoi ^^4:^ DOP(^^E)a b\^o\ 

^ ^4^21 EE ^^(Hi CH^ EAIE! ^SE^ o^^ e^S! Al^HOII Afg 

oPIOil mme^ SiOiE 6^U2I ^^^M HiJofe HIM. 

m=?m 2. (a) 2I¥ ^£1 3£HS0il 2loH ^^MfOI^ tISW EHE! LH^ ^dl SOW i^^^ 011^ 

e Jii^of^ 

(b) e&^2i ^^SE^ («ISE^^EH ^^m B^^Ai3i^ b:^i; 

(c) ^^21 Aii^^g ^?^5Hoi 2i2^o^ ^>vo| ^igiiM ^oioffe b:^im e^om. otoii 216H 

m^9Ji EE ^?t^ DOP(S&E)M X-ilSof^ 5ig ^SE^ ofe Al^iUDll 

MgoPioii ^mm #^^21 m^m^. 

3. lil 2E^0ll 9JiO]M. &^:?l OllSOl e^SE B^gS XMBmm ^SE^ ofe e^E! h\±^ 
oil MeoPIOll sj&£[^^^2i I-ilEE^^. 

S^l^ 4. a) tl£# EHE! LH^ ^£1 30f. £l¥ ^£1 3eHSe dl^S Xil 

go^^ b:^ii: 

b) 011S21 S1CH£ m^^m D[mK\3\^ B3II; ^ 

c) mx^EJiB di^E^^Q ^^^m 2imK\9^ ^^^^o\\ ±mm ah:)i^ B:H\m si^ohii, oi:'iAi 

d) c)BD\U\ ^^21 Ail^S^e i^M^fe aiae ^^011 ^Olofe S^Be ^^^011 54gAI34 

oii^ES^B B^^goii ^^^^^(Hi ^ee ah:?!^ B:)\\m ^mo\ii, (AD\k\ ^mn^ ee 3imm 

m ^^o\D\ ?loH ^gge ^SE^ of^ ^^^21 HIEE^^a. 

^^a^ 5. HI 4i>^oii 9Jio\k\, K\j\\^^m ^ ^hm ^m9,^ ti^^E^ ^§£101 ^^:?i ±mo\ 

s=?sh 6. HI si^oii siOiAi. ^^:ii c)B^l:?^ MEim she^ ^^m shai^i^ b?ii ^ :'^oie mzm 
3gE! s^Ai3i^ B?iiM ^s^6^t^l, oi:»iai ^ds^sjoi A^p| :?^oie M£i 4^boii 210H 

^=?m 7. HI etroii £iOiAi. &^:»i :'miE Ma ^boii 210H s^bm sigAi^i^ B:tii:?h ::'miE mzm 
s^i^ 8. mm^ At±^oii Mmo\D\o\\ ^msi ^o\e, ofU2i ssoffe mmm 9Jio\ 

k\ m^m- EHEl LH^ ^£1 501 ^ ^£1 3£HSe Hi^Sm. i.^:i:E! 

DOP(s^E)M Hleo^^ ^^:?i ^^21 Aiis^e a:^^^ ^^^lot zi^^^ m^9.\ ee ^im^ 

HAIEIffl. ¥?lfe ^^(Hl £^3^ ^igAI^^ ^^21 Ail^^M CL^B ^?*|S|oi ^}^o^ =ig 
g(Ml 2I0H ^SE^ e^Ei aI^HOII MSoPIOII Sli^o^ s^chE oHJ2I s^^m h 

i^o^^ HIM. 

S^i^ 9. HI 81.^011 9JiO\k\. ^^^dW OIBS 1 LHXi 1021 ^IS^OI AH::^^^ ^§E^ ofe 

mm k\±mm AfgoPioii ^mm ^oie mu2i m^^m ^mm^ him. 

S^lh 10. HI 8i>^0ll 9JiO\k\, ^^^m U\a^ 521 ^SHOI AH:^ag ^SE^ o^fe g^El # 
m AI^HOII MgoPKHt ^1g^s^ 2101E o^U2l m^^m S^ofe HIM. 

11. HI arnOW 9JiCHki, ^MHOI AMI^I^ ^ ^^AI^I ^^i^ES >d^£1E^ S = 3M 5|gAl^ 
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12. HI iigoil s^cHAi, >d^s|oi t/20iEi oiof£i z.^^^^ ^Emm m^^^ of 

e^E! Al^gjOi! AfgoPIOil £iOjE o^Ua S^^M 5^of^ Hlg. 

13. X^l 8i,^0il SiOiAi. ^IM^O! 60 ^ 360 " AfOI£l ^SiJe ^S^^ 
AI±iiOI( Afg6f:?l01i ofUOi ^^^M 5ifoffe JC-ilM. 

^^Ih 14. I-il 81.^011 2iOjAi. ?IM^OI &S£^ 360 ° SjSgje ^S^g gf^ a|± 
^CHI Mgofl^tOII ^msl SjCHE ofU2J ^^^M Si^ofe HIM. 

S^Psh 15. HI 8i>^0il aiOiAi. ^^:?l ^Ig^OI 1 LUXI 5 M012I s\^^m ^S^^ ^f- gs^i 
K\:^mm Afgo^:)|Oil SHCHE mU2} ^^^M Si^ofe HIP. 

s^i^ 16. g^E! Ai^iiioii AfgoDioil ^mm ^o^£ ofuoi e^sE ^^^m ^m6\^ him 

Oil 2^oiA-i. ^^:'i o|£# sj^i:^ lh^ o) m^m behsm sg^mw. 

^^21 Ail^^e llf£f ^?^Sjo) ^}^o^ S^EIH D0PO^£)g Hlgof^ ^4=£l SE ^MH ^ 

^^:'l ^^Oil CH^ SAIE! 5ig PS^^ offe AI^^OII MgoPIOII ^m§^ mO\Ei of 

Lf£l B^'£E SSof^ X-IIM. 

S^i^ 17. (a) ^gef £1¥ ^£1 aEHSDII o|5H g^^MfOi^ Ojl^gog ^Qffi i^^^ Ollg 

m HlSoffe B^l; 

(b) e&^EI ^^go^ Oll^o^^EH ^^g oi^^At3|fe B^l: 

(c) ccfdf f?^'^°j zf^^^ ^4=£i ^oiof^ B:f\\m ^mo\ii, oim 9.\m m^^ 

^^9\ £E ^^:±:E! DOPO^E)^ HIgoffe 5ie ^S^g affe g^E! Alr^gjOII 

Af§of:?ioii ^mm ofuai b^se ^^^m Hi^of^ 

^=?m 18. e^Ei Ai^gjoii Afgof^icHi mmm ^oi^ ofu^i b^se ^^^m ssof^ him 

(HI S^OiAi. ^^Pf E5LS Ui^ ^£1 301 Si £1^ ^Set ^El B£HSS S&oflil, 

^^21 Ail^^S [[fdf OI£l §^£101 ^^±£! DOPO^E)S HlSoffe £E ^MH 

¥^:'f ^^011 2AI£101. ^^Pi ^^011 £^gAI^ ^^£1 A-fl^^S ttfEf 0|£l ^§ 

a 2i2^o^ ^lenoit ojofi s^^e m^£.^ ai^^oii Afeof:?ioii mmm ^o\^ o\ 

LfOj 3^SE ^^^m 51^6ffe HIM. 

^=?m 19. HI isE^oii £^0iA-i. ^^?\ 30f:jf aiisgog EHge m^^^ m^m ai 
r^^oii Afe6f:?ioii ^mm ^cme 6fLfo| b^ee ©^^m ssof^ him. 

m'^Pm 20. hi 191.^011 aiOIAi. ^^^^Oll OlElg 1 LHXI 1021 ¥IM^0l AH:?4ae m^9i^ offe 

Ai^ijoii Afgdf:'i(>ii ^mm mo]^ d[U2\ b^ee ^^^m smm^ him. 



mm^ HIM. 
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